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ON  THE FREE VIBRATIONS  OF  AN  INFINITE PLATE  OF
[156
During these vibrations the solid is simply sheared. In the vibrations of the first class represented by (23), /3 is an even function of z, a and 7 vanishing. In the vibrations of the second class, /3 is an odd function of z, and therefore vanishes at the middle surface. The roots of (24) are
iq-Tr,
where q is an integer; so that, by (19),
and the stationary vibrations are of the type
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p being given by (6) and (27).
In like manner, for the vibrations of the second class,
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where
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In (28), (29), we may of course replace cvspt, or cos/*1, by sinp£, or sin/*, respectively*.
The kind of vibrations just considered are those for which /3 is finite, while a and 7 vanish. In the second kind of vibrations, /Q vanishes, so that the motion is strictly in two dimensions. There are four boundary conditions to be satisfied, two derived from (21), and two expressive of the evanescence of the normal stress. The latter condition is that
(m - n) 0 + 2ndy/dz = 0, when z = ± zl ; or, in terms of 7<?a and hz,
(31)
Substituting from (14), (15), (17), in (21), (31),  we  obtain,  with  use  of (16), (19),
2*/r/i-°- (P sinh rz + Q cosh re) + (kn~ - 2/u) (A sinh sz + B cosh sz) = 0, . . .(32) (/c2 - 2/2) (P cosh rz + Q sinh rz) - 2h*ifs (A cosh sz + B sinh sz) = 0. . . .(33)
* In the present investigation the section oL the solid perpendicular to y ia an infinitely elongated rectangle. It may be worth notice that the corresponding solutions (in which every linear element parallel to the axis moves as a rigid body along its own length) may readily be obtained for cylinders of other sections, e.g., the finite rectangle and the circle. There is complete mathematical analogy with the vibrations of a stretched membrane having the form of the section of the cylinder, under the condition that the boundary is free to move perpendicularly to the plane of the membrane. (Theory of Sound, § 227.).......................... (23)
